Value-based care, which balances high-quality care with the most efficient use of resources, has been considered the next frontier in cancer care and a means to maintain health system sustainability. Created to promote value-based care, Choosing Wisely Canada-modelled after Choosing Wisely in the United States-is a national clinician-driven campaign to identify unnecessary or harmful services that are frequently used in Canada. As part of the campaign, national medical societies have developed recommendations for tests and treatments that clinicians and patients should question. Here, we present baseline indicator findings about current practice patterns associated with 7 cancer-related recommendations from Choosing Wisely Canada and about the effects of those practices on patients and the health care system.
INTRODUCTION
Value-based care, which balances high-quality care with the most efficient use of resources, has been considered the next frontier in cancer care and a means to maintain health system sustainability [1] [2] [3] . Although perspectives about how outcomes and resources should be prioritized and measured differ, a desire for high-value care unites patients, clinicians, the health care system, and society.
Ensuring value-based care is becoming even more important, given that, in Canada, estimates suggest that the average annual number of new cancer cases will increase by 79% from 2003-2007 to 2028-2032 4 . The increase in new cancer cases is driven primarily by Canada's aging and growing population. Between 2003-2007 and 2028-2032, Canadians 65 years of age or older will come to represent close to one quarter of the population, and estimates place the growth of the Canadian population at 29% (that is, 9.5 million more residents), putting considerable strain on limited health care resources 4 .
Created to promote value-based care, Choosing Wisely Canada-modelled after Choosing Wisely in the United States-is a national campaign to identify unnecessary or harmful services that are frequently used in Canada 5 .
This clinician-driven campaign is intended to facilitate conversations between clinicians and patients about unnecessary tests and treatments, and helps both groups to make effective choices about care. As part of the campaign, national medical societies such as the Canadian Society of Surgical Oncology, the Canadian Association of Medical Oncologists, the Canadian Association of Radiation Oncology, the Canadian Medical Association, and the College of Family Physicians of Canada have developed cancer-related recommendations about tests and treatments that clinicians and patients should question [6] [7] [8] .
Here, we present baseline findings about current practice patterns associated with 7 cancer-related recommendations from Choosing Wisely Canada and the effects of those practices on patients and the health care system.
METHODS
Choosing Wisely Canada describes 15 cancer-related practices that should be questioned by patients and clinicians. We were able to measure current practice patterns associated with 7 of those 15 cancer control practices ( Table i) . The other 8 practices were not included because of data limitations or lack of available data.
Data about breast and cervical cancer screening practices were obtained from the Canadian Community Health Survey. Data about treatment practices were obtained from provincial cancer registries and associated databases. Standardized specifications and methodologies were used to ensure comparability across jurisdictions.
The effects of the practices were calculated using data from several sources: the Canadian Community Health Survey (number of Pap tests or mammograms in each jurisdiction), provincial cancer registries (number of treatments provided in each jurisdiction), Statistics Canada's socioeconomic databases (number of cancer cases in each age group in Canada and by jurisdiction), the published literature (false-positive rates, linear accelerator time used per fraction), and OncoSim, a Web-based microsimulation economic forecasting model.
For the detailed calculation methods used for both the indicators and the effects, see the Technical Appendix in Quality and Sustainability: A System Performance Spotlight Report at http://systemperformance.ca.
RESULTS
n Do not routinely use screening mammography for average-risk women 40-49 years of age. The percentage of screening mammograms performed in the past year for women 40-49 years of age ranged from a low of 7.0% to a high of 27.6% (2008-2012 data), depending on the province or territory (13 jurisdictions submitted data; Figure 1 ).
n Do not screen women with Pap smears if under 21 years of age or over 69 years of age. Of all Pap tests performed in the 3 years preceding the question being asked (2008-2012 data), between 4.3% and 10.7% were performed for women outside the recommended age range of 21-69 years, depending on the province or territory (13 jurisdictions submitted data, Figure 2 ). n Do not routinely use extensive locoregional therapy in most cancer situations in which there is metastatic disease and minimal symptoms attributable to the primary tumour. The percentage of patients with stage iv colorectal cancer who underwent colorectal resection in 2013 ranged from 32.1% to 58.3%, depending on the province (5 provinces submitted data, Figure 3 ). The percentage of patients with stage iv rectal cancer who received radiation therapy to their primary cancer site ranged from 15.2% to 39.0%, depending on the province (6 provinces submitted data, Figure 3 ). The percentage of patients with stage iv breast cancer who received a mastectomy or lumpectomy ranged from 20.0% to 48.0%, depending on the province (5 provinces submitted data, Figure 3 ).
n Do not initiate management in patients with lowrisk prostate cancer without first discussing active surveillance.
The percentage of men with low-risk localized prostate cancer who received treatment (surgery, radiation therapy, or both) ranged from 8.6% to 46.6%, depending on the province (6 provinces submitted data, Figure 4 ).
n Do not initiate whole-breast radiation therapy in 25 fractions as part of breast-conservation therapy in women 50 or more years of age with early-stage invasive breast cancer without considering shorter treatment schedules. The percentage of women 50 or more years of age diagnosed in 2013 with stage i or ii breast cancer who received 25 fractions as part of breast-conservation therapy ranged from 8.8% to 36.5%, depending on the province (6 provinces submitted data, but data from Prince Edward Island was suppressed because of small numbers; Figure 5 ). In contrast, between 43.2% and 94.7% of women 50 or more years of age received 16 fractions as part of breast-conservation therapy ( Figure 5 ).
n Do not recommend more than a single fraction of palliative radiation for an uncomplicated painful bone metastasis. The percentage of cancer patients who received more than 1 fraction of radiation to bone in 2013 ranged from 40.3% to 69.0%, depending on the province (5 provinces submitted data, Figure 6 ).
n Avoid chemotherapy, and instead focus on symptom relief and palliative care in patients with advanced cancer unlikely to benefit from chemotherapy. For cancer patients who died in 2012 and 2013, between 2.6% and 3.1% started a new chemotherapy regimen in their last 30 days of life, depending on the province (3 provinces submitted data, Figure 7 ). 
Effect on Patients and the Health Care System
Extrapolating the indicator findings to the entire country, approximately 740,000 breast and cervical cancer screening tests were performed outside of the recommended age ranges, and within 1 year of diagnosis, 17,000 cancer patients received treatments that could be low-value. A 15% reduction in the use of the 7 screening and treatment practices examined could lead to multiple benefits for patients and the health care system: n 9000 false-positive results could be avoided each year. n 3000 treatments and treatment-related side effects could be avoided each year. n 4500 hours of linear accelerator capacity could be freed up each year.
DISCUSSION AND CONCLUSIONS
Here, we presented baseline findings about the practice patterns currently associated with 7 Choosing Wisely Canada recommendations. Findings suggest that some high-quality, sustainable cancer control practices are already in place. For example, cervical cancer screening outside the recommended age range is minimal, and use of aggressive end-of-life care-chemotherapy in the last month of life-is low. Indicator findings also point to substantial variations in cancer control practices across the country. Some of the more notable areas with substantial interjurisdictional variations are breast cancer screening practices, treatment practices for men with low-risk localized prostate cancer, and radiation therapy practices For women 40-49 years of age, the benefits of screening mammography (that is, on mortality) are low, and the risk of a false positive is higher than it is for older women 7, 9, 10 .
Self-reported breast cancer screening mammography performed on average-risk women 40-49 years of age
Family medicine Do not screen women with Pap smears if under 21 years of age or over 69 years of age.
Compared with screening beginning at 21 years of age, screening women younger than 21 does not contribute to additional reductions in incidence and mortality and can lead to greater harm than benefit. Screening after age 69 also shows little to no benefit 11,12 .
Self-reported cervical cancer screening outside the recommended age range of 21-69 years Oncology Do not routinely use extensive locoregional therapy in most cancer situations in which there is metastatic disease and minimal symptoms attributable to the primary tumour.
Generally, for patients with metastatic disease from solid-organ malignancies and a relatively asymptomatic primary tumour, systemic therapy is the priority treatment 13- 15 . In many such cases, locoregional treatments such as surgery or radiation therapy do not yield material improvements in outcome (for example, survival) and are associated with significant morbidity in patients with metastatic disease [16] [17] [18] [19] . Compared with conventionally fractionated schedules (that is, 45-50 Gy in 25-28 fractions over 5 weeks, with or without a subsequent radiation boost to the primary site), shorter courses of radiation (for example, 42.5 Gy in 16 fractions delivered over 3 weeks, with or without a boost) have been suggested to provide equivalent tumour control and cosmetic outcomes [21] [22] [23] .
Conventional fractionation (that is, 25 fractions) after breast-conserving surgery for women with stage I or II breast cancer Oncology Do not recommend more than a single fraction of palliative radiation for an uncomplicated painful bone metastasis.
Compared with multi-fraction regimens, single-fraction radiation to a previously unirradiated, uncomplicated peripheral bone metastasis has been suggested to offer equivalent pain relief and morbidity (but a higher incidence of re-treatment at a later date) 24, 25 .
Multiple fractions (>1) of palliative radiation therapy for bone metastasis in cancer patients
Oncology Avoid chemotherapy and instead focus on symptom relief and palliative care in patients with advanced cancer unlikely to benefit from chemotherapy.
In general, cancer-directed therapies are not likely to be effective in patients with advanced metastatic tumours who are markedly debilitated by their cancer. Providing symptom control and palliative care aimed at improving quality of life should therefore be the priority 26 . for early-stage breast cancer and bone metastases. Those variations have implications for quality of life and, in some cases, could result in differences in disease management outcomes. Reporting on those indicators at the system level allows for the identification of interjurisdictional gaps in performance and of Canadian benchmarks representing leading practices that can be adopted across the country. Follow-up work is being done to understand the causes of practice variation for some indicators and to promote adherence to recommended practice. In extrapolating indicator findings to the entire country, it was estimated that 740,000 breast and cervical cancer screening tests were performed outside the recommended age ranges and that, within 1 year of diagnosis, 17,000 patients received treatments that could be low-value. The recommendations related to those indicators were created by national medical societies and provide information about when tests and treatments might not be appropriate. Although the cancer screening and treatment practices described might be unnecessary for some patients, it is important to realize that they could, in fact, be necessary for other patients. The Choosing Wisely campaign therefore encourages clinicians and patients to discuss the evidence-based recommendations so that informed decisions can be made about the most appropriate care based on each patient's individual situation. Further research into appropriate rates of use could help to determine the proportion of cancer care that represents overuse of practices that are not supported by evidence or underuse of practices that are supported by evidence.
Start of a new chemotherapy regimen in the last 30 days of life
More information about the system performance initiative and its reports and indicators can be found at http:// systemperformance.ca.
Limitations
The present analysis has several limitations. Because of data limitations or a lack of available data, all provinces and territories are not represented in all indicators. Findings might therefore not be generalizable to provinces that are not represented. Depending on the indicator, between 3 and 13 jurisdictions are included. Screening indicators are based on self-reported survey data. Treatment indicators are derived from administrative databases maintained at the provincial level. Patient and provider preferences are important considerations when assessing appropriateness of care; those data were not available. Lastly, the practices described are necessary and beneficial for some patients and therefore Choosing Wisely Canada suggests that decisions about care should be guided by each person's individual situation. However, substantial variations in screening and treatment practices might suggest interpretive differences between clinicians and differences in clinical practice between provinces.
FIGURE 7
Percentage of cancer patients receiving chemotherapy in the last 30 days of life, by province, 2012 and 2013 death years combined. In AB, SK, and MB, oral chemotherapy is included. In MB, data for oral chemotherapy were not complete in the cancer registry, but have been included if available. In AB, all data reflect patients who started a new chemotherapy regimen within 30 days of death. In SK, death information was not available for all of 2013, and so their 2013 data cover January to July; all data reflect patients who started a new chemotherapy regimen within 30 days of death, as indicated by a new chemotherapy order. In MB, only 2012 data are shown, because cause-of-death information was not available for 2013. In addition, their chemotherapy data are recorded only once annually, and so only patients who started their first cycle of chemotherapy within 30 days of death are included. Data source: Provincial cancer agencies and programs.
FIGURE 6
Percentage of cancer patients receiving more than 1 fraction of palliative radiation therapy to bone, by province, 2013 treatment year. In MB, data reflect the number of planned fractions rather than the number of fractions actually delivered. Data source: Provincial cancer agencies and programs.
